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POLARIZER AND METHOD OF PRODUCING THE SAME 



The present application is based on Japanese Patent 
Applications No. 2000-208861 and 2001-143834, which are 
incorporated herein by reference. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

[0001] 

The present invention relates to a polarizer used in a 
liquid-crystal display device, and a method of producing the 
polarizer; and particularly to a polarizer which is excellent 
in environmental durability so as to cause little change in 
transmittance of light rays, degree of polarization, hue of 
an image, and so on, even in a severe environment such as under 
a high-temperature condition or a high-humidity condition. 

2. Description of the Related Art 

[0002] 

Liquid-crystal display devices have been used in gauges 
in personal computers, desk- top calculators , electronic clocks, 
word-processors, automobiles and other machines recently. The 
demand for polarizers with high polarization performance has 
increased along with the use of such liquid-crystal display 
devices. Since such liquid-crystal display devices have been 
particularly used in all fields recently, it is therefore 



necessary to* assume that the liquid-crystal display devices 
may be used under severe conditions. There is consequently 
a demand for polarizers which are excellent in durability so 
as to cause little change in transmittance of light rays, degree 
of polarization, hue of an image, and so on, even under a 
high-temperature condition or a high-humidity condition. 
[0003] 

As a polarizer of this type, in the background art, 
generally used is a polarizer const i tut edby a polarizing element 
made of a polyvinyl alcohol (PVA) film containing iodine or 
dichromatic dye adsorbed thereto ; and a pair of protective films 
each made of a triacetyl cellulose (TAC) film or the like and 
disposed on opposite, front and rear surfaces of the polarizing 
element so that the polarizing element is held between the pair 
of protective films, because of its relatively inexpensive cost 
and excellent polarization performance. 
[0004] 

That is, the background-art polarizer is produced by a 
method including the steps of: dyeing a PVA film with a 
dichromatic iodine or dichromatic dye; crosslinking the PVA 
film with boric acid, diborate, or the like; orienting the PVA 
f ilmuniaxially ( in which the dyeing, crosslinking andorienting 
steps need not be performed separately, that is, may be performed 
simultaneously, and the sequence of the respective steps is 
not particularly limited to the aforementioned sequence) ; 



drying the PVA film; and sticking the PVA film to protective 
films such as TAC films . Since the TAC films are high in moisture 
permeability and moisture absorptivity, there has however 
arisen a problem that superfluous moisture enters the polarizer 
to thereby deteriorate the characteristic of the polarizer in 
the outdoor or on-vehicle field requiring high thermal 
reliability under a high-humidity or high-temperature 
condition. In such a circumstance, examination has been made 
into the point that transparent films low in moisture 
permeability and moisture absorptivity are used as protective 
layers in a polarizer which uses a polyvinyl alcohol film 
containing iodine or dichromatic dye adsorbed thereto as a 
polarizing element (hereinafter abbreviated to "PVA polarizing 
element") (Unexamined Japanese Patent Publications No. Hei. 
6-51117, 7-77608 and 11-142645) . ■ 
[0005] 

However, since the PVA polarizing element is hydrophilic, 
the polarizing element per se has high hygroscopicity originally . 
If a measure that simply films low in moisture permeability 
or moisture absorptivity are used as protective films as 
described above is taken, penetration of moisture exhaled from 
the PVA polarizing element is prevented so that the inside of 
the polarizer per se located in a high-temperature environment 
or the like turns into a high-temperature high-humidity state. 
As a result, the quantities of change in transmittance of light 



rays (hereinafter simply referred to as transmittance) , degree 
of polarization, and so on, become large, so that the reliability 
of the polarizer is lowered. 

SUMMARY OF THE INVENTION 

[0006] 

An object of the present invention is to solve the problem 
as described in the background art and to provide a polarizer 
using a PVA polarizing element and having a' good reliability 
under a high-temperature or high-humidity condition even in 
the case where protective films with low moisture permeability 
are used. As a result of eager investigation into the moisture 
content of the PVA polarizing element and the moisture 
permeability of the protective films in a polarizer constituted 
by a PVA polarizing element and a pair of transparent protective 
films laminated on opposite sides of the polarizing element 
so as to serve as films for protecting the polarizing element, 
the inventors of the present invention have found that a 
polarizer high in reliability and excellent in durability can 
be obtained when the protective films with low moisture 
permeability are stuck to opposite surfaces of the PVApolarizing 
element under the condition that the moisture content of the 
PVA polarizing element is made as low as possible. Thus, the 
inventors have reached the present invention. 
[0007] 



That is, according to the present invention, a polarizer 
and a method of producing the polarizer are as follows. 
[0008] 

(1) Apolarizer at least constituted by a polyvinyl alcohol 
polarizing element, and two protective films between which the 
polarizing element is held, wherein a moisture content of the 
polarizer is not higher than 3 % by weight. 

[0009] 

I (2) In toie polarizer defined in the item (1), preferably, 

^Zisture permeability of each of the protective films is in 
a range of fromV> to 300 (g/cm 2 -24h) at 4.0°C x 90%R.H. 
.[0010] . 

(3) In the polarizer defined in the item (2) , preferably, 
each of the protective films is made of a resin selected from 
the group consisting of a polyester resin, a polyimide resin, 
a norbornene resin, and a polyolefin resin. 

[0011] 

(4) A method of producing a polarizer including the step 
of sticking two protective films to opposite surfaces of a 
polyvinyl alcohol polarizing element so that the polyvinyl 
alcohol polarizing element is held between the two protective 
films, wherein the two protective films are stuck under the 
condition that a moisture content of the polyvinyl alcohol 
polarizing element is adjusted to be not higher than 15 % by 
weight . 



[0012] 

(5) SYi a method of producing a polarizer defined in the 
Ipr ytem (4), p^ferably, moisture permeability of each of the 

protective fiVLnis is in a range of from 5 to 300 (g/cm 2 -24h) 
5 at 40°C x 90%A.H. 
[0013] 

(6) In a method of producing a polarizer defined in the 
item (5) , preferably, each of the protective films is made of 

* a resin selected from the group consisting of a polyester resin, 

3 io a polyimide resin, a norbornene resin, and a polyolefin resin. 

y 

y Features and advantages of the invention will be evident 

'ft from the following detailed description of the preferred 

^ embodiments described in conjunction with the attached 

=r, drawings . 
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BRIEF DESCRIPTION OF THE DRAWINGS 
Fig. 1 shows a sectional view of a polarizer according 
an embodiment of the present invention. 



20 DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

[0014] 

As shown in Fig. 1, a polarizer 1 according to the present 
invention is basically constituted by: a polarizing element 
2 made of a polyvinyl alcohol (PVA) film containing iodine or 
25 dichromatic dye adsorbed thereto; and a pair of transparent 
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protective films 3, 3 bonded to opposite sides of the polarizing 
element through suitable adhesive layers, for example, adhesive 
.layers made of a polyvinyl alcohol polymer or the like, so that 
the pair of transparent protective films serve as films for 
5 protecting the polarizing element. 
[0015] 

According to the present invention, in the polarizer at 
least constituted by the PVA polarizing element and the pair 
of protective films between which the PVA polarizing element 
DlO is held, it is necessary that the moisture content of the 
W polarizer , is not higher than 3 % by weight (percent by weight 
of the moisture content will be hereinafter simply expressed 

: 5 s 

L. as percent of the moisture content) . To make the durability 

^ of the polarizer better, it is preferable that the. moisture 
15 content is not higher than 1 %. If the moisture content of 
the polarizer were higher than 3 %, the quantity of the change 
of the transmittance, the quantity of the change of the degree 
of polarization or the quantity of the change of the hue would 
become large in a high-temperature or high-humidity environment 
20 so that a polarizer with good durability could not be obtained. 
[0016] 

The polarizer according to the present invention, that 
is, the polarizer at least constituted by the PVA polarizing 
element and the pair of protective films between which the PVA 
25 polarizing element is held, can be produced by sticking the 
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pair of protective films to opposite surfaces of the PVA 
polarizing element under the condition that the moisture content 
of the PVA polarizing element is adjusted to be not higher than 
15 %. Preferably, the polarizer with better durability can 
be produced by sticking the pair of protective films to opposite 
surfaces of the PVA polarizing element under the condition that 
the moisture content of the PVA polarizing element is. adjusted 
to be not higher than 5 %. Incidentally, if the pair of 
protective films were stuck to opposite surfaces of the PVA 
polarizing element under the condition that the moisture content 
of the PVA polarizing element was higher than 15 %, it would 
be difficult to adjust the moisture content of the polarizer 
to be not higher than 3 %, more difficult to adjust the moisture 
content to be not higher than 1 %♦ 
[0017] 

Incidentally, the polarizer according to the present 
invention is produced, for example, by a method including the 
steps of: dyeing a PVA film with iodine or dichromatic dye 
absorbed thereto; crossl inking the PVA film with a boron compound 
such as boric acid, diborate, or the like; orienting the PVA 
f ilmuniaxially ( in which the dyeing, crosslinking and orienting 
steps need not be per formed separately, that is, may be performed 
simultaneously, and the sequence of the respective steps is 
not particularly limited to the aforementioned sequence) ; 
drying the PVA film; and sticking the PVA film to protective 
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films . 

[0018] 

■ A method for producing such a polyvinyl alcohol film 
includes the steps of: casting a crude solution of polyvinyl 
alcohol dissolved in water or an organic solvent to thereby 
forma film; orienting (wet-orienting) the film in a bath; dyeing 
the film with iodine or a dichromatic dye such as an azo dye, 
an anthraquinone dye, a tetrazine dye, or the like; and then 
treating the film with a boron compound* In the method, the 
orienting step may be performed before or after the dyeing step 
or may be.per formed simultaneously to the dyeing step . . Examples 
of the solvent used for preparing the crude solution include: 
water; dimethyl sulfoxide; N-methyl pyrolidone; glycerine; 
polyhydric alcohol such as ethylene glycol, propylene glycol, 
diethylene glycol, triethylene glycol, tetraethylene glycol, 
trimethylolpropane, etc.; amines such as ethylenediamine, 
diethylenetriamine, etc.; and mixtures thereof. It is 
preferable that the film is uniaxially oriented by 3 . 5 times 
or more, especially by 4 . 5 times or more. On this occasion, 
the film may be further oriented in a direction perpendicular 
to the aforementioned direction (to such a degree that widthwise 
shrinkage is prevented or more largely than the degree) . The 
appropriate temperature for orientation is in a range of from 
30 to 130°C. Incidentally, the aforementioned example is a 
typical example of wet orienting but the orientation of the 



polyvinyl alcohol film is not limited thereto. For example, 
there may be used any other suitable orienting method such as 
a dry-orienting method in which the film is oriented before 
immersed in the wet bath. 
[0019] 

Dyeing the film with dichromatic dye or iodine, that is, 
adsorption of di-chromatic dye or iodine to the film is performed 
by contact of the film with a liquid containing dichromatic 
dye or iodine. Generally, an aqueous solution of 
iodine-potassium iodide or an aqueous solution of a dichromatic 
dye such as an azo dye, an anthraquinone dye, a. tetrazine* dye, 
or the like, is used. The appropriate concentration of iodine 
is from 0.1 to 2.0 g/1. The appropriate concentration of 
potassium iodide is from 10 to 50 g/1. The appropriate weight 
ratio of iodine to potassium iodide is from 20 to 100. The 
appropriate concentration of the dichromatic dye is from 0.1 
to 3 . 0 g/1. The dyeing time is practically from about 30 to 
about 500 sec. 

[0020] 

The method of adjusting the moisture content of the 
polarizing element obtained as described above to be in the 
aforementioned small range is not particularly limited but, 
for example, the following methods may be used. 

[0021] 

(1) The temperature for drying the polarizing element 




is made high. The drying temperature is not particularly 
limited but, for example, the drying temperature is set to be 
in a range of from 30°C to 80°C. 
[0022] 

5 (2) The time for drying the polarizing element is made 

long. The drying time is not particularly limited but, for 
example, the drying time is set to be in a range of from 10 
minutes to 1 hour. 
U, [0023] 

g xo (3) The polarizing element is once wound up and dried 

i = I 

hj at a temperature of from 20°C to 50°C for a time;.of from 1 hour 

S to 24 hours and then stuck to the protective films, 
r [0024] 

M= (4) The polarizing, element is produced by dry orienting. 

W 15 (For example, the polarizing element is produced by a method 
W in which a polyvinyl alcohol film is dry-oriented by 1 . 5 times 

to 5 times under a heating atmosphere of 70°C to 150°C and then 
dyed with dichromatic dye or iodine.) 

When the polarizing element with such a low moisture 
20 content is used, exhalation of moisture in a heating reliability 
test can be suppressed to prevent the inside of the polarizer 
from turning into a high-humidity atmosphere. As a result, 
heating durability of the polarizer can be improved. 
[0025] 

25 <^y) As eachSof the transparent protective films for holding 
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the PVA polarising element therebetween, it is preferable to 
use. a suitable Vne excellent in transparency, mechanical 
characteristic, thermal stability and having moisture 
permeability of frXm 5 to 300 (g/cm 2 -24h) under a condition 
of 40°C x 90%R.H. A transparent protective film with moisture 
permeability of not lower than 5 (g/cm 2 -24h) under a condition 
of 40°C x 90%R.H can be\used to provide a polarizer free from 
the problem that the residual moisture in the polarizing element 
makes optical durabilityXdeteriorate . Preferably, by using 
a film with moisture permeability of not higher than 300 
(g/cm 2 -24h) under a condition of 40°C x 90%R.H, the optical 
durability of the polarizer can be prevented from being lowered 
because of penetration of moisture from the ambient atmosphere . 
[0026]. \ 

Typical examples of the protective films include films 
of polyester resin, polyimide resin, norbornene resin, 
polyolefin resin, or the like. 

[0027] 

Examples of the polyester resin include: polyethylene 
terephthalate; polyethylene naphthalate, polybutylene 
terephthalate; polyethylene terephthalate- isophthalate 
copolymer; and so on. Examples of the polyimide resin include: 
resin produced by a condensation reaction, an imide ring closure 
reaction or the like between aromatic carboxylic anhydride and 
aromatic diamine such as pyromellitic dianhydride and 
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diaminodiphenyl ether; additional polyimide obtained from 
maleic anhydride and aromatic diamine such as 
diaminodiphenylmethane; and so on. Examples of the norbornene 
resin include: (a) a resin obtained by hydrigenating a 
5 ring-opened (co) polymer of norbornene monomer after 

denaturation such as addition of maleic acid, addition of 
cyclopentadiene; (b) a resin obtained by addition 
polymerization of a norbornene monomer; (c) a resin obtained 
by addition polymeri zation of a norbornene monomer and an olefin 
10 monomer such as ethylene or a-olefin; (d) a resin obtained by 
addition polymerization of a norbornene monomer and a cyclic 
olefin monomer such as cyclopentenem cyclooctene or 
5, 6-dihydrodicyclopentadiene; and so on. Examples of the 
polyolef in resin include : homopolymer or copolymer of a-olefin, 
W 15 such as polyethylene, polypropylene, ethylene-propylene 

copolymer or poly-4-methylpentene-l , having 1 to 6 carbon atoms; 
and so on. 

[0028] 

Each of the transparent protective films may be sub j ected 
20 to a hard coat treatment, an anti-reflection treatment or a 
treatment for anti-sticking, diffusion, anti-glare, etc., if 
the gist of the present invention is not spoiled. For example, 
the hard coat treatment is performed for the purpose of 
preventing the surface of the polarizer from being damaged. 
25 For example, a hardened coating film excellent in hardness, 
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sliding characteristic, etc. can be formed on a surface of the 
transparent protective film by a system of adding a suitable 
ultraviolet-curable resin such as a silicone resin to the surface 
of the protective film. 
[0029] 

On the other hand, the anti-reflection treatment is 
performed for the purpose of preventing external light from 
being reflected on a surface of the polarizer. The 
anti-reflection treatment may be achieved by formation of an 
anti-reflection film in accordance with the background art. 
Further, the anti-sticking treatment is performed for the 
purpose of preventing the transparent protective film from 
adhering closely to an adjacent layer. The anti-glare 
treatment is performed for the purpose of preventing visibility 
of light, which is transmitted through the polarizer, from being 
disturbed by external light reflected on a surface of the 
polarizer. For example, the anti-glare treatment can be made 
by a system in which a fine irregularity structure is added 
to a surface of the transparent protective film by a suitable 
system such as a surface-roughening system using sandblasting, 
embossing, or the like, or a transparent particle mixing system. 
[0030] 

Examples of the aforementioned transparent fine 
particles include particles having a mean particle size of from 
0.5 to 20 iim and made of silica, alumina, titania, zirconia, 
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tin oxide, indium oxide, cadmium oxide, antimony oxide, etc. 
Inorganic fine particles which are electric conductive may be 
usedas the transparent fine particles . Alternatively, organic 
fine particles made of crosslinked or non-crosslinked granular 
5 polymer, etc. may be used as the transparent fine particles. 
The amount of the transparent fine particles used is generally 
in a range of from 2 to 70 parts by weight, especially in a 
range of from 5 to 50 parts by weight, with respect to 100 parts 

M= by weight of the transparent resin. 

D 

Q 10 [0031] . 

yj 

Ul The transparent fine particle-containing anti-glare 

fl layer may be provided as the transparent protective film itself 

!L or. as a coating layer or the like applied on a surface of the 

:!! transparent protective film. The anti-glare layer may serve 

S 15 also as a diffusing layer (visual angle compensating function, 
or the like) for diffusing light transmitted through the 
polarizer to thereby enlarge the visual angle. Incidentally, 
the anti-reflection layer, the anti-sticking layer, the 
diffusing layer, the anti-glare layer, or the like, may be 
20 provided as an optical layer constituted by a sheet of the layer 
so as to be a separate layer from the transparent protective 
film. 

[0032] 

When the PVA polarizing element is to be stuck to each 
25 of the protective films, an adhesive agent or tackiness agent 
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is used. From the point of view to change moisture content 
and characteristic of the polarizer, it is preferable that the 
adhesive agent or tackiness agent contains a small amount of 
volatile component so as to be treated in a short time without 
necessity of any high temperature at the time of curing or drying . 
Specific examples. of the adhesive agent or tackiness agent 
include: a polyvinyl alcohol (PVA) adhesive agent; an acrylic 
tackiness agent; a polyester-isocyanate adhesive agent; an 
adhesive agent made of a water-soluble crosslinking agent of 
a polyvinyl alcohol polymer such as boric acid, diborate, 
glutaric aldehyde, melamine or oxalic acid;, "and so . on. 
[0033] 

Incidentally, the thickness of the polarizing element 
is not particularly limited but, generally, a polarizing film 
having a thickness of from about 15 to about 30 pm is preferably 
used. The thickness of each of the protective films is 
preferably in a range of from 80 to 25 pm, more preferably in 
a range of from about 60 to about 25 pm. 

[0034] 

A tackiness agent layer or a peel film may be further 
added to the polarizer obtained as described above. 
[0035] 

The present invention will be describedmore specifically 
on the basis of the following examples. However, the present 
invention is not limited to the specific description of the 
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examples . 

[0036] 
Example 1 

While a 75 pm-thick long-size polyvinyl alcohol film 
5 . constituted by a polyvinyl alcohol film (9P75R) made by Kuraray 
Co., Ltd. was- continuously carried through guide rolls, the 
polyvinyl alcohol film was immersed in a dyeing bath (30°C) 
of a mixture of iodine and potassium iodide so as to be subjected 
to a dyeing treatment and a 2 . 5-fold orienting treatment . Then, 

10 the polyvinyl alcohol film was subjected to an orienting 

treatment and a crosslinking treatment so as to be oriented 
by 5 times in total in an acid bath (60°C) of boric acid containing 
potassium iodide. The thus obtained iodine-PVA polarizing 
element abuot 30. put thick was dried in a drier at 50°C for 30 

15 minutes. Thus, the polarizing element was obtained as a 

polarizing element containing 4.9 % of moisture. Then, PVA 
adhesive agents serving as adhesive layers were applied on 100 
pm- thick norbornene resin films (tradename "ARTON" made by JSR 
Corporation) used as protective films. Then, the PVA adhesive 

20 agents were dried and the norbornene resin films were stuck 
to opposite surfaces of the polarizing element through the PVA 
adhesive agents. Thus, a polarizer was obtained. 
[0037] 

The characteristic of the obtained polarizer was shown 
25 in Table 1. 



17 



[0038] 
Example 2 

A polarizer was obtained in the same manner as in Example 
1 except that the polarizing element in Example 2 was obtained 
as a polarizing element containing 7 . 5 % of moisture by drying 
an about 30 }im-thick iodine-PVA polarizing element produced 
in the same manner as in Example 1 in a drier at 50°C for 10 
minutes . 

[0039]. 

The characteristic of the obtained polarizer was shown 
in Table 1 . 

[0040] 
Example 3 

An about. 30 jam-thick iodine-PVA polarizing element 
produced in the same manner as in Example 1 was dried in a drier 
at 50°C for 5 minutes . Thus, the polarizing element was obtained 
as a polarizing element containing 10.0 % of moisture. Then, 
a polarizer was obtained in the same manner as in Example 1 
except that 50 jam-thick polycarbonate films (polycarbonnate 
films made by Kaneka Corporation) were used as protective films . 
[0041] 

The characteristic of the obtained polarizer was shown 
in Table 1. 

[0042] 

Comparative Example 1 
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An about 30 urn- thick iodine-PVA polarizing element 
produced in the same manner as in Example 1 was dried in a drier 
at 25°C for 2 minutes . Thus, the polarizing element was obtained 
as a polarizing element containing 19.5 % of moisture. Then, 
opposite surfaces of the polarizing element were held between 
80 vtm-thick TAC (triacetyl cellulose) films used as protective 
films, and a PVA adhesive agent was dropped in between the films 
so that the polarizser was stuck to the TAC films. Thus, a 
polarizer was obtained. 
[0043] 

The characteristic of the obtained polarizer was shown 
in Table 1. 

[0044] 

Comparative Example 2 

A polarizing element containing 4.9 % of moisture was 
obtained in the same manner as in Example 1 . Then, PVA (polyvinyl 
alcohol ) adhesive agents serving as adhesive layers were applied 
on 80 iom- thick TAC (triacetyl cellulose) films usedasprotective 
films. Then, the PVA adhesive agents were dried and the TAC 
films were stuck to opposite surfaces of the polarizing element 
through the PVA adhesive agents. Thus, a polarizer was 
obtained. 

[0045] 

The characteristic of the obtained polarizer was shown 
in Table 1. 
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[0046] 

Comparative Example 3 

A polarizer was obtained in the same manner as in Example 
1 except that a polarizing element containing 19 . 5 % of moisture 
was obtained in the same manner as in Comparative Example 1. 
[0047] 

-The characteristic of the obtained polarizer was shown 
in Table 1. 

[0048] 

The following characteristics of the polarizing element 
and polarizer obtained in each of Examples 1 to 3 and Comparative 
Example 1 to 3 were evaluated. 

(Method of Measuring the Moisture Permeability of Protective 
Film) 

The moisture permeability of each protective film was 
measured under a test condition of 40°C/90%R.H (R.H: relative 
humidity) by a method according to JIS Z 0208. 
(Measurement of Moisture Content) 
Moisture Content of the Polarizing element: 

Apart of the polarizing element was cut off (sample size 
10 x 30 mm) just before the protective films were stuck to the 
polarizing element. In order to avoid the influence of 
atmosphericmoisture, the polarizing element sample was quickly 
put into a heating furnace attached to a Karl Fischer moisture 
meter adjusted at 150°C, and a nitrogen gas was made to flow 
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into the furnace at the rate of 200 ml/min. The nitrogen gas 
was bubbled in a titration cell solution in the Karl Fischer 
moisture meter to thereby measure the moisture content of the 
polarizing element. 
5 Moisture Content of the Polarizer: 

The polarizer produced was cut into a size of 10 x 30 
mm. After the cut polarizer was left under a condition of 
35°C/80%R.H for 48 hours, the moisture content of the polarizer 
}Z was measured in the same manner as the polarizing element. 

ffi 10 (Heat Resistance Test) * 

i = = 

Jj. . The polarizer was cut into a size of 25 x 50 mm. The 

hj cut polarizer was stuck to slide glass by an acrylic tackiness 

s 

O agent. After the optical characteristic (initial optical 

H characteristic) of the polarizer was measured, the slide glass 

; = z 

□ 15 • with the polarizer was put into a drier at 90°C. After the 
slide glass with the polarizer was left in the drier for a 
predetermined time, the optical characteristic (optical 
characteristic after the test) of the polarizer was measured. 
(Humidity Resistance Test) 

20 The polarizer was cut into a size of 25 x 50 mm. The 

cut polarizer was stuck to slide glass by an acrylic tackiness 
agent. After the optical characteristic (initial optical 
characteristic) of the polarizer was measured, the slide glass 
with the polarizer was put into a drier under a condition of 

25 60°C/95%R.H. After the slide glass with the polarizer was left 
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in the drier under the above-mentioned condition for a 
predetermined time, the optical characteristic (optical 
characteristic after the test) of the polarizer was measured. 
(Measurement of Optical Characteristic) 
Quantity of the Change of Light Ray Transmittance : 

Luminous efficiency was corrected to measure the light 
ray transmittance (hereinafter simply referred to as 
transmittance) in accordance with JIS Z-8701 . 

[0049] 

The guantity of the change of the transmittance was 
calculated as. follows. 

[0050] . 
Expression 1 : 

Quantity of Change of Transmittance = Transmittance after 

Test - Initial Transmittance 
[0051] 

Degree of Polarization: 

The degree of polarization was calculatedby the following 
expression: 

[0052] 

Expression 2: 

Degree of Polarization = V ( (H 0 - H 90 ) / (H 0 + H 90 ) ) 

x 100 (%) 

in which Ho is parallel transmittance, and H 90 is perpendicular 
transmittance. 
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[0053] 
Expression 3: 

Quantity of Change of Degree of Polarization 

= Degree of Polarization after Test - Initial Degree of 
Polarization 
Hue a and Hue b: 

Luminous efficiency was corrected to measure hue a and 
hue b in accordance with JIS Z-8701. 

[0054] 

The quantity of the change of hue was calculated as 
follows. 

[0055] 
Expression 4 : 

Quantity of Change of Hue a = Hue a after Test - Initial 

Hue a 

Quantity of Change of Hue b = Hue b after Test - Initial 

Hue b 

Results were shown in Table 1. 
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[0056] 

Table 1 
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Moisture Content of 


0.95 


1.8 


1.9 


4 


3.2 


3.8 




Polarizer 


(% by weight) 
















Heat 


Change of 


1.0 


1.0 


0.9 


0.8 


0.8 


3.1 


o 


Resis-ta 


Transmit-tan 
















nee Test 


ce 
















90°C 


Change of 


-1.0 


-1.7 


-1.2 


-0.9 


-1.0 


-3.2 


\M 

-43 
j _ j 




Degree of 

Polari-zatio 

n 














PI 




Change of Hue 
a 


0.1 


0.1 


0.1 


-0.2 


-0.4 


4.0 






Change of Hue 


1.5 


2.5 


1.3 


1.9 


1.5 


1.4 






b 














PS a 


Humi-dit 

y 

Resis-ta 


Change of 

Transmit-tan 

ce 


2.1 


2.2 


1.8 


3.8 


3.3 


2.8 




nee Test 


Change of 


-0.3 


-0.2 


-0.1 


-2.7 


-2.4 


-0.4 




60°C 


Degree of 
















95%R.H 


Polari-zatio 
n 


















Change of Hue 
a 


-0.4 


-0.3 


-0.5 


-1.2 


-1.2 


-0.7 






Change of Hue 


-0.5 


-0.7 


-0.3 


-1.2 


-1.9 


-1.0 






b 
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[0057] 

The present invention can provide a polarizer which uses 
PVA polarising element and which is good in reliability and 
excellent in ^durability under a high-temperature or 
high-humidity condition, and a method of producing the polarizer . 
In a preferred ma^Ie for carrying out the present invention in 
which protective Vilms with moisture permeability of from 5 
to 300 (g/cm 2 -24h) ijbder a condition of 40°C x 90%R.H are used 
as protective filmsX the quantity of thechange of optical 
characteristic in durability can be desirably reduced compared 
with that in the background art. 

Although the invention has been described in its preferred 
form with a certain degree of particularity, it is understood 
that the present disclosure of the preferred form can be changed 
in the details of construction and in the combination and 
arrangement of parts without departing from the spirit and the 
scope of the invention as hereinafter claimed. 
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